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s; 

at any given temperature. For this reason, the dijgram^ 
which follow show the variations of th* trur specific; heai 
with the ictnpttAiuh:, 

[There wort here thrown upon the screen 4 auubvf Cl 
ilijigtAimi, with running comments by the lecturer. It tiav 
been thought advisable in printing the lecture to incorpon 
rate these diagrams into an Appendix, in which is discussed 
the specific heat of ci^ch of the ieet*I» separately at a length 
which would 1mve teen undesirable, And indeed impossible, 
during the delivery of the lecture.} 
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CAUSE'S OF El RES IK DWELLIKCN. 


Statistic^ on the causality of tires are very meagre. The 
beat general tables we have in this country, are those of 
the Cftrmitle, Mr. F. A, Montgomery has made a number of 
interesting calculations frijoi the Cfircnicfc tables, published 
in 1892, his purpose being "to ascertain the relative import¬ 
ance of the pri-Hiipat causes of fires, peculiar to certain 
cIabSOS of tiilci, inCcudiRrium omitted,'" Exposure fires also 
were not taken into Account. The results reached in regard 
to (Aw//irnff W iritftwrtfs showed the following table of 
causes of fires; 


■flir/faairj 1 . 

Ptr«ti« flu«, 

W . 

ExptotLen*, tanp«, 
Fon*t Gr** r , . . 

. 

St«TH, ..... 
Cu .... 

I jm p accident*, , 


Ify/flfjw 

r/ 7 m AjrrMW T 

i +yj£rtrt ■ViiH-T f. 
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5 
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6 
J 
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CAt*r <ikM. 
tnpjn«ipni r 4 i] Hava, 
L®htn[nj, . . . „ . 

CinttiuEu, , , . , 

OpHftr fireplace, , - . 

Firtwiifb. 

Cudt*,.. 

Accident, . , t , . . 
Ciger wot, . . . . , 

Fine cr«fc*rt. . . . , 

Sl«Y 4 -pip(, , . . „ - 

Aihrt, 

Furni«(.. 

Oil ii^vt Accident, . , 


„ 9 / Wwri 

^UBFrf, 


3 

i 

r 

T 


I 



mKbtHQ HOtrsr.y 

TJufnctive .. . , , , 

Eip]«i«W ( Lfcfnp*. . . . .. 

t'lLf jTO r .. 

Mucbu, . - , r .. 

5 Utb,.. . .. 

ClfAf Huto.. 

Sp*?kl F , -... 

Opts GrtflKEi,.. - , . 

Limp luidtnlt. . . ■ 

Ashe*. 

tlupldiaini, q|l |. . . . . 

CuelewntM,.. - , ■ . 

Stave* . 

CtDdle.. 

FiTtHH^l, 

F uroAjce-j iii,ibj>ai,r,*^ 

£|MnlJLC|0vt C-aintjoadiM]. 
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i 

t 

i 

i 


A table, published in t h<r ^wnij/i *x4 ^nww 

(June number, i%>J), stows that the number i>( fires la fif¬ 
teen years (r#^, 187K-1EI91) in dwelling houses in Majs**- 
ehusett* were 12,914, property loss $£,<382,322, and the cau«S 
of the r.zij fires id the y*ar 1 891 were reported W follows: 


Aitn in wradfn vw«^, , , . .. . 13 

itibH from pipe in-J pipe in Clothe*.. if 

Uprnin^ naff paint, - . -.. T 

Cirri™ oh af nuldin.. |4 

Cbildrra plifiiif rriib nu^lid,... . 141 
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Cljlr stab io awdcn ipitlOOtlA, , ... 5 

Clothe* □«! ilore, ............. .* . IT 

Cnrt^ni ivur |U«t <Mdlt. . 3 # 

Defective chimney,. ^ 

ElfHlIrt. ... Ill 

Elcrtik vhn». . . .. i ■ . L • .1 

Fetiwlll l&d fin oitlctai, . ..IT 

Fit bfUinf ever,., . r l a 

with sulphur. .. ........ 4 

Gu tutin|,. 4 

Exjrioiloa of (U,.. . . ... 4 

Hot iron on wood, ...... .. , - T 

frtCflndLuy,. 34 

Bmkinf limp,. 77 

BraJiini lutern,. j 

Erpltitlon «f luap. $0 

Eiplcuion of Iwbfit,. I 

Eipbfinn of «i| tlove. .... Jt« 

Lightning...S 

Mice md raaicbcf-. ..... j 5 

OfntoMtd Itovet, .. Jfl 

OlTttbultd d^ita-pipt. .. 1 

Open fabnel bole. . 1 

Plunberi' 7 

Ragi in funntl bote. 1 

5 p#rk« frou cUfldntj... , - . . js 

Sprrki fro eg locomotive.. .. la 

SpArks frata ptgvo *i 4 &rcp]*C*, . , .. 14 

SpOntirwOEB ignition af n|i. 

^pobf*neotH Ignition (etiu unknown), . .. ^ 

Soul igniting,. 1 } 

Surfing filT with oil, ................... I 

Thawing alter pipe,. J 

Tot boiling Avar, .. 1 

Tirabtr built into ciinm^. 1 

WOnt-vark near ||g«c, .. 4 

Wood-#Ork AxpOAcd to gif qr outfit, .. 14 

Volatile oil Cfiiphthi). . .. 5 

Smoking in Ixd, . .. } 

SCakipg linrt, .. r 

Powder CApTgMgn, I 

UnkdOwD...■ 5^ 


Ttt MashAchtifrctts boarding and lodging boum, in the 
abovo-raenliotied fifteen years, 150 fires occurred ^th a 
property loss $1 
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E>eJec1ii-e chimr-cry, .... , 4 

Curtain our £ii r 1 

Cictlti) uu of mitchrn. .. 4 

Smoking In b*d. a 

Unknown..- . . fc 

Empcnnin:..i. a 

SipciDtM.'n^tjui i^rubinn,. 7 

OvrrhiJUtd tt*rt. ■ 

Mice tnd nutebn. . .. 


Perhaps it wi ]3 bfl of local interest to the origins 

.of Philadelphia's ash pile, costEng % 19,3 ig.ioj.S3 in. a decade. 
The statistics contained, in the Annual report of the Insur¬ 
ance Patrol Ate worthy of investigation. In the April 
Aiirnlwr of the A (wrmji F-jutzhangt atui AVphiv, 1803. the 
rcRultA of the decade have been compared. In 

order 10 reduce statistical quotations to a minirautn, we 
quote now all the parts in this comparison we shall here¬ 
after need. 

As Ah approximation, the value of combtlStitle property 
in the city of Philadelphia may be placed at |i ( aw,0(» t o<w: 
amount insured, t&DO.OOOitoo—more than cmc.hatf of the 
insurance On dwellings and contents. 

Fire loss in its aggregation is according to value of prop¬ 
erty per square foot of ground area under equal conditions, 
otherwise, of ignition,, cotobustibilily' And fire extin guish- 
ment. In other words, loss is according to conccntTAthm 
of value. Philadelphia, like Other modern cities, tends lo 
concentrate value*, Measured by decades, the fire history 
of the city shown from about |$oo loss per fire to about 
|3,0oq Ipsa per fire. The data of three decades Are ab 
follows : 

DvtUlJt. TMmi Firis Aaii f-tr 

tSjb- 6 ;.. J.S 79 H.fft 

mfti-Ji. ... . . <?jlS4 3-*4t 

istj-p], .. IO.&CH a.irBB 

(Tu the decade lS*5*5-J5, a period of grtH maun fact u ring 
development, the conllAgrative force of the city wan at the 
highest point it has ever Attained.) 

FYom 1856 to iBq 3 the population doubled and combustu 
blc value trebled, but the city wu burning at shout the 
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same rate of combustion at the end as At the l^ginninj of 
this ptriml—notritbatanding growth of coceftntfiii*n with 
^UgHltating aggregation; an evidence of effective fire 
extinguishment and fir« salvage. 

The Patrol report tflViriltffttes the i^id firea in as 

burning per fire. Increase in rate of ignition is 

notable. There were 1 [4more fires in iS^ttbanin iSgi.with 
eighty-four more fires indwelling-houses and fifty-one more 
fires in stores. The 1,27$ tlrijs of iSpr assailed ^ 1.5 5 5 
more insurance than the 1,410 fires of iSpi, and the loss of 
1892 was $296,901 less than that of i&qi. The saving in 
fire cost in 1^1 was due to stores and warehouses, which 
burned ($40,979 less in 1 Bg z than in 1891 • woollen goods in 
1891 burned more than double all the atorc and warehouse 
fires in 1892, 

If we take the Increase of Philadelphia combustible value 
from 18K3 to 189* a5 forty per cent., the $1,172,732 of fire 
loss in [££3 would have as its equivalent in (1,641,824, 

but 

^>«iy JT-dij Jrr Firf- 

]** 3 , . - ... 8JJ (P .374 

1I41., 1.41a 1,6(4 

With £53 fitea in 1883, the equivalent ignition in 189* 
would have been 1,194 fires, and the excess of |73i,6J9 in 
proportionate loss in 189? was largely due to excess of igni¬ 
tions. But in 1883, the gombustive force waa about 6dt- 
half uf that of 18A4. 

We cite the following annual comparisons of the docade l 
given in the Patrol report : 


y«ii. 

.Atm pbu. 

/n ■ m FJ , a/i r i l 

/J 1 FJ. 

Ajt t r—i* 
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*J.J 71 , 73 I 7 J 
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.... *J 7 
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The annual reports for 0^ last three ytus of Pnst^ent 
Wapier. of the Philadelphia Patrol, prewtil the folLowinf 
recapitulations: 
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W« v.-il) now iurn from bate figures to a mnre general 
tltsgription of Ihu ori^im of fires in dwellings. One of Ik® 
most prolific oau-ses of fires is incendiarism. This is? of two 
ports, (i i by dish oncat polity holders, artd(i) by acts of revenge 
and pyromania, which T believe to be a variety of mental 
iiiscase ufl prevalent an kloptnunia. There has been much 
debate On the amount of the former, To what extent the 
insurance companies art annually the lOMtf through Hii® 
crime it is impossible to say, A gfiud system of fire coro¬ 
ners in mif country would do much to lessee the number ®f 
such looses, as well as to .give us more reliable stslistitis. 
Ausitalia, which has led the rvflglLshrSpealtinjr world in 
many useful t* forms. has tried this system. The following 
editorial notice in the CJtr^ntfir (April 13, *893) gives usan 
idea of the fefln![v to he expected and the i ntport Ancc of tfeo 
work, 

"'Tbr Austriiftiuaii fnittr^mr and Banking Record pulilishw 
a record of inquests on fires [q New South Wale* in 1891. 
which should interest the fire inquest people in the Unite! 
States. The total number of inquests was 139, but in 
niuety-Cme cases the evidence was so incomplete that the 
fire coroners could not decide whether the fire originated 
accidentally or was caused by an incendiary act, Out of 
forty-eight cases in which the MrCraer reached conclusion®*, 
nineteen fires were decided to have had accidental origins^, 
while twenty-nine fires were attributed to arson. In other 
word Si sixty per cent, of the fir** whose causes were ascer¬ 
tained were iricetidiaty and the remaining forty per ertih 
accidental. This nb^ormnlly largo peroen.La.geof ^cendiar, 
isrfi wiLl create surprise, even among those American firs 
underwriters who ar? most suspicious of the honesty of 
po]igyht>lders. The Australasian coroners' decision* woutd 
appear more truatworlhy if the proportion of their itiJua- 
hion was not SO large, No information is given by the 
Rrcvrd as to the number of alleged incendiary fires in which, 
insurance policies were involved.’" 

Man’s domestic customs and habits, undergo fewer muta¬ 
tions than do the operation* of his business life. 

In the latter he is quick to appreciate and to follow im- 
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proved mcthcida, but m the construction of ljj.s dwelling 
jmd in Ilia hi^ddh of lift within their I**]]# be clings len:i 
cionaly l,o {iracbccnwhicb have long on tlived their use ful nest. 

It is our purpose to confine Ourselves at present to ;i 
eonsideiaLiotl of the raw« of firca,intcr(iting as might l>e :i 
Study of the historical evolution of Our dwalling-boiises, 
Comparison of Our homes with the efA.« of the Greulta, or 
with the houses and inivitr of the Romans, with whom the 
tenement house, gencnlly supposed to T>t a modern instill 
tioci. was not wanting, or a contrast between the Suglisla 
homes of th.fi time of Shakeapeare (so charmingly described 
by Willi Am Harrison, in 1577, Booh 

11 , Chapter i-q ; i;S;, Book II, Chapter La,) and Lho^e of the 
present dAy. But why, it is pertinent to inquire, do we not 
introduce in our dwelling constructions the slow-burning 
principles now universally employed in properly built 
man 11 factoritii many of which could JwlvanUgcously be 
Utilized without deteriorating: the aesthetic effect? 

The majority of fires in dwellings are Caused by heating 
Uil lighting apparatus, 

The beating: apparatus of a house should be centralized 
rut much as possible. One fire is by far less hazardous, than 
a number of them, for every one is an additions] source 
of danger. Whatcver system may be used, whether hot ait, 
steam, or hot water, great care must always be exercised 
that inflammable subsLances are not placed in the itntncdia.li: 
neighborhood of the heating apparatus. 

Two things in every household, which frequently fail to 
frwivo the proper amount of attention, and which, in view 
of the if i id portance, should be erected ooly by the beat work¬ 
men. are the system:; of drainage And heating. A defect in 
the first menaces health, and in the second involves danger 
from fire. Wc frequently that in erecting heating appa¬ 
ratus, nn thought has been given to the fact that heat will 
expand substances, a ad especially metals, to aeonsiiiefsbli: 
degree. This negligence in construction causes the formation, 
of cracks and breaks which allow sparks to penetrate into the 
surrounding air, Where hot-air registers are used in floors 
(if possibly avoidable do not have them) cover the openings 
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with wire: netting: especially id places irhefi dirt mid 
other refuse arc apt to drop in, or where ctiitdfeo could 
throw i[iflammable- substances into them. At least one 
register in every tiou*^ should bs= so arranged that it 
cannot be mloEcd,, for many fire# arc caused by hot¬ 
air flues beconting overheated wbefl al] rupSlers arc 
closed and ihe hot air oar not escape. Strict tle-Ltilmea* 
in every' detail of heating Arriegemeiits, is of pritM 
importance, and Iwfuce Ji firing up " in. autumn the 
entire; apparatus should be thoroughly examined. New 
heating apparatus is especially dangerous, as it baa not 
stood a trial. Be specially on the alert in. very cold 
weather, as artificial heating must then bo increased to a 
dangerous degree. 

Separata stoves should not be put up in rti!l-nLthe‘Wty 
rooms. See that your central heating apparatus gives sat¬ 
isfaction, as frequently these stoves arc neglected andcati#e 
fires. Stoves should he free frtta cracks anti the floor 
protected by pieces of metal -under them, These metal 
protectors should be amply large, so that hot coaIs which 
may fall from the stoves may be received on them, and not 
fall on the wooden door or carpet. End platforms arc Dot 
as safe as tin. as stoves are not apt to -remain as stable «t 
brick as on metal. Stoves should never be placed on jrfh 
Teeeptaelts. as they afford little stability and tend to ca«M 
stoves to lean and upset. The plastering of walls around 
stoves should be unbroken, and particular care should be 
taken that laths are not exposed to the escaping sparks* 
Wood.wiwjcnear stove#* should be protected with bright tin, 
which acts as a reflector to the heat rays, while a black or 
rough. surface absorbs them. The storing or piling 
of wood near stoves is a frequent cause- of fink 
Particular Mfe must lie paid to stove-pipes to keep 
them at all tim.es sound and in good order. They should 
never enter chimneys at points which cannot at all times be 
inspected, such as unused rooms, closets, and the like; my* 
should a stove-pipe extend through anyplace where it is Dot 
al all tired visible, ns fires may be caused by the accumu¬ 
lation of dust and finu organic matter upon it. The tope of 
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Stove.pipes should be frequently locked aftur and cleAm .1, 
The joints or elbows of pipes should be 'well riveted, so th.it 
spirits may not be ejected through the breaks, and the tnli:’o 
pipe should be well supported by wire hangtrs or brac'-H. 
Where pipes p-ass into chimneys, they should, be wi-IL 
fastened by a metal or t-erra-COtta collar, which, ;w well ns 
the pipe, should be tightly wedged into lti£ opening so thal 
the pipe cannot disengage And thereby emit sparks into the 
room. Care must be taken tsevoi* to allow stove pipes to 
enter a flue vertically, as SO-ot which may accumulate in the 
pipe is readily ignited and may cmik larger fires. Stove¬ 
pipes should never paas OUT of the sides of a building or 
through windows, 

Ashes should be kept in metal receptacles, never in 
wooden, or as is Sometimes the case, in pasteboard ho^eS. 
Ashes have the remarkable property of holding heut for a 
tang time, and for this reason ashes which are seemingly 
cooled should never be placed in ■wooden barrels and stood 
alongside of frame buildings or fences, a* several cases arc 
known in which spent nih.es on being piled in quantity 
Again became heated and ignited adjacent wood-work. All 
chimney flues should be properly "pargeted " On the inside, 
the brick-work should be of sufficient thickness he tween 
tht floora or studding, and all wood-work should be well 
trimmed away from flues with safe air spaces between, 
before plastering the jnside, however, the architect, or 
better still, the proprietor, should see that the bricks of 
the chimney arc solidly laid in mortar and well pointed. 
Many chimneys are laid almost dry, at*d when the plas¬ 
tering drops olT such chimneys become exceedingly dan¬ 
gerous. 

Instead of laying brick or stone oh planks and flooring to 
form btartha, the latter should be protected by brick arches. 
This is the safest method. If brick arches cannot be SO 
placed, then a layer of thick asbestos paper or concrete 
should first be Irtid on the wnod-*[>rL, upon this a layer of 
sand And concrete, Add then brickB laid in good cement; 
upon this Another layer of bricks should be laid, but In 3 Uth 
a manner as to leave an air space between it and the pre-, 
ceding course. 
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The safest Byskm of heating,’ is by hot water, In this 
case, tlie room is heated by radiation from pipcit failed -with 
water whic.:h has been heated in a boiler, preferably outside 
of the building to be heated, 

Steam i* now frequently employed, for heating dwellings. 
Special Cure must be taken to hang pipes free from wood¬ 
work and ft way f tetri all places whore dust, dirt, sweepings 
and so on may accumulate. Where it is possible, as in 
tenement house*, servantu r apartments, store-rooms, etc., 
steam pipes* should be hung along the celling, about twenty- 
four inched below it (an in the usual method in the best 
modem factory buildings), instead of along the sides ot the 
room as in the r>ld fashion. The theory, often advanced, 
that with plpu* hung below the ceiling, the same amount 
of heat cannot tw obtained AS when placed along the sides 
of the room, is erroneous. The following table, which 
shows the results of a aeries of experiments made by Mr. 
C, J. Woodbury', demonstrates this. 

Hourly themiomctrical observations were taken in a 
motn 75 x 400 feet, supplied with five rows of steam pipes. 
In the first instance, the pipes were placed Against the walks 
near the floor, and in the second, there were four rows of 
pipe around the room, two feet from the walls and hung 
the same distance below the ceiling, requiring only three- 
quarters as much pipe as in the first instance, 

MEAM TtHIKKATVnr IV KVUHV* KULIKOI. 


I" ft-wm 


TnHMAH^IIU *€ifmr. ■ ■ *w ILub, i 


Tip* hi iMvt npa tUs-iHuJ. 

I>+.. Jbd Iw Tm b. jxi 


^■i[4uluia (ram c-dkJiE, ... . ... Icrc-L 

Hl4nTr. 

^■uiLlALhafu ioa r, - _ . .... . . ... -pj-afl 


bb 

T^Ln 




7 *Tj 


The reasons why steam pipes igtiUe wwd are twofold: 
(x) By allowing the water to run low, the steam becomes 
superheated, causing a true combustion. And ( 3 ) pipes 
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Cuntnining Meam nt l he us-ual temptratni'c may t\iuw 
the EecotKlAiry phenomenon of spontaneous combustion. In 
the tatter uist, the steam pipes slowly dry the wood, the 
contained moisture being ^[loriretl, and at last the wood 
assumes a slate resembling charcoal; whereupon the glow, 
ing or combustion, well bowa in the ease of charcoal, takt-s 
place spontaneously. 

At a discussion of the French Academy, in 5^79, this was 
brought out clearly. M. Cosson described an accident 
which had occurred, in his laboratory a few days before, 
While the narrator was working in the laboratory, a portion 
of the boarding of the floor spontaneously twk fire. The 
boards were in the vicinity of an air holy, fed with warm air 
from a itove four metres Away on the floor below. A -simi 
lit accident had taken place a few years before, and inconse¬ 
quence Mi Gossan had replaced the boards adjoining the air 
hole by a slab of marble. The boards which now ignirt-d 
adj o itied the mu rblc. The heat 10 which th e boa rds rcsut}> 
jecled was, however, vury moderate, being only lhat of warm 
dir at as 41 C, Nevertheless. M. Cosson said the wood hud 
undoubtedly been slowly carbonized. Being tbbS rendered 
ex.tremcly porous, 4 rapid absorption of the Oxygen of the 
atmosphere hid resulted and sufficient caloric was thereupon 
produced to originate combustion, The danger thus dis¬ 
closed. said M. Cosson, is one to ^h.ich the aticnlion of 
builders ought to In? directed, In the instance in question, 
M- Cosson was :ible to exlinguish the fire with a little water, 
as he was present and witnessed i ts- beginning’; but bad it 
occurred at night, d.u.rinjf his almmce, it would undnul)t. 
edly liave completed its work of destruction. M. Imyc 
ItatfrrJ that at J J AAsy, a few days before, a -similar ease rjf 
tpOntnncous dwC to the action of th* warmth from the 
airhole of a stove upon the woodwork, had occurred at ihe 
house of one of his friends. 

Mr. G. C- Hitte, iho veteran editor of thy Mvtfifvr, txpti- 
atesonthis topic as follows: "The Institute of Technology, 
of Holton, long ago decided Upon the danger of steam pi pea 
passing through and lu contact with wood. Tt was shown 
tbit the wood, by being constantly heated, assumes the 
Vol. axxvi. 
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conr(iiimr. u? a greater or l*?**? degree, fif fine eSarcaal, a 
condition the mojsi /avurahk to spontaneous combustion. 
This is *u important and intcre.iting a |joint that we may 
he pardoned for enlarging ypun it somewhat In contrast to 
the brevity of the foregoing paragraphs. 

" Steam was generated in an ordinary toiler and -was con¬ 
veyed therefrom in pipes which parried through a furnace and 
thence into retorts for the- purpose of distilling: petroleum. 
Here the pi pea formed extensive toils and then ptuwed 
out, tormina ting it a valve outside the building. To pre¬ 
vent the steam, when blown off, from disintegrating the 
mortar in an opposite wall, some lnh-irda were set up to 
receive the force of the discharge, and as often as the super¬ 
heated steam was blown against them, tliv boards were set 
nn fi.ro 1 This occurred In an oil refinery in bittHburg, Pa. 

“Some years since, while on a visit at the Institution for 
the Deaf and Dumb, in Illinois, of which »n esteemed friend 
is principal, we called attention to the manner in which 
dome steam coils were secured to wooden supports, and 
pro non h cert them unsafe. They wore shown to bt a thousand 
fc:£t nr so—aw the pipes ran—front the boiler, and uur caution 
only provoked a smile. The ftext year wc viaitcO, ;ls usual, 
anti, upon taking the principal’s hand, he suit!—he fort 
exchanging salutations or inquiries: J Come with me; I wish 
to sliiiw you something," and led the way to the room where, 
a year ngo, his attention had been called to tbc steam pipe. 
‘There.' said he. 1 examine that; 1 have been saving it for 
you since last winter; tbe coil fell down, and investigation 
showed th.it the- screws bad let go 1>ecauee the wihkI had 
been turned to charcoal and had no more strength to hold 
them," The experience w:is new to him ; it may bo old to 
some of our readers, but its introduction here will illustrate 
a fact which, is now becoming an admitted cme among those 
who haw given ibis matter at sent ion. 

- An experiment illustrating the effects of .superheated 
stuarri w;l* tried as follows: Steam was taken from an 
ordinary boiler through a pipe forty feet long. Ten feet 
from the farther end a collar of wood was fitted close] v to 
the pipe: ten feet nearer the boiler a lighted kerosene lamp 
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wax placed under the pipe, Jn ten minutes the wooden 
col Jar -wfl s on A re." 

To resume our test, then, carelessness causes the 
grtiKst number of Ares: carelejsoess in regard to heaEitig, 
and lighting and iti storing inflammable and self-in flam¬ 
mable: substances, Wc pass now to the next series of 
hazards, those of lighting, 

The usual method of TighLmg- in the larger cities of 
America is by gas. The greatest care must bu t#rk«n 1u 
arrange fixtures so that they cannot swing against com, 
bustible ssuhstance-s, such as curtains ftjid woodwork. Swing¬ 
ing brackets are largely responsible for Ares in dwellings, 
and shou Irinas much as possible, he done away with. A 
g;iS Hatuc is the producer of intense beat, tending to thur- 
cmg-hly dry all substances around it atuj transform them 
into a state ready for ignition. A systematic arrangement 
And solid construction of the entire ystctn of gas supply 
thro ugh o itt ft house is of prime importance, Frequently, 
the installation, of gas fittings is left to J ' cheap " employ^ or 
apprentices. and thus, of course. carries serious results with. it. 
Not only do fires originate through leaking gas pipes, but 
many lives also have been lost by gas poisoning and suffo¬ 
cation. A valve which cuts off the main, supply, to which 
any member ^f. rirrtT household can readily have access, 
and which can be turned wiffb>*tt ireu&Jr, ia of great import- 
ante, as sometimes it is impossible to slop leaks without 
the aid of a mechanic, and fires have been caused by per¬ 
sons going into rooms with lights ''searching for the leak.” 
They usually find it by tins method ; not, however, in a 
manner agreeable to themselves. 

In installing a system of gas lighting, particular atten¬ 
tion. must be paid that evefy gas flame-, which, through the 
heat which radiates from it, forms a certain globe or radius 
Ot danger around it, is at ft safe distance from inflammable- 
substance*- A gaft flame should be at least thirty-sis inches 
from the ceiling, and when nearer to an i^laxnmsble sub¬ 
stance than this, (lit; latter should be covered with metal, 
tftfe being taken to allow an air space between the metal 
and the wood or other ittflamraAbLe substance, so that it 
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cannot Ik LfnLttitl nr charred by comhiction, which might 
other wise bu ttic c.-ise. Where swinging brackets Ate 
Used (avoid them wherever you can), these should he 
provided with stops to prevent them from swinginj 
against woodwork. A very good method of arranging 
gas lights which has not been carried out in dwel- 
lirtgs but wliu,-b is required tn chea.trcE < is to place wire 
basket* c>r cages around tlium, These cages are made of 
wire, and attached to the bracket. The gas can lie readily 
lit by protruding a Lighted taper or match between the 
wires {electric lighters now generally introduced make 
the ignition of gas .mill easi«i) while the globe of wire pra* 
v-otttu combustible sub-nances from coming in contact with 
the fl.ttnc or in aide of the sphere of danger. Such cages 
should by r all invars :>l.- fastened to those long swinging 
brackets, in vliambvrs. which are usually found near win¬ 
dows on both sides of looking glasses. It will be objected 
that the wire guards in theatres are unsightly, but these 
devices ctmld be made of brass in beautiful designs- so art to 
bv an ornament. If a window l>e opened a draught blows 
the luce curtain into the flame-, and a fire results. This 
win.ter. a number of fires were caused in Philadelphia by 
persons, whu in attempting to light the gas fromsuth brack¬ 
ets near window curtain*, succeeded in igniting the latter. 

Where Siemens regenerative burners are used. ventilat¬ 
ing flue* should carry off the beat generated ?rid the- pro¬ 
ducts of combustion. These flues should be well con¬ 
structed of metal, free from woodwork, as large burners of 
this kind give off a great amount of heat. 

Petroleum is much used for lighting jn smaller dwellings, 
andin reading lamps, thanks to Philadelphia Jjas, even in finer 
residences. In order to be fit for use it should have a flash 
test of at least r jo 3 , This can readily be tested by pouring 
some- of the oil into a dish placed on a layer of Fand contained 
in another receptacle, so that the heat may be distributed 
evenly throughout the oil. applying heat to the outer re&cp- 
tji.h- containing the sand, and placing a thermometer tn 
the oil. An ignited taper I the flame as small as possible, 
so as not to hunt the oil op the surface) is then held above 
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the oil, btu not allowed lo touch it. The Uiittperati':v 
of the oil is then accuratcty obscTv«{l t «fnl if the vapor fn-m 
the nil flashes before it has a temperature of 130°, it is uti ii 
for Use in households. 

It is CMCcdinjfly difficult to extinguish petroleum firi 
and the explosiveness of this substance is welt known, 1% 
there is scarcely a week, or even a day, in which wc (In n .t 
hear of aotnc sad accident caused by tliiit substance. A? 
fro/, (firrrf.Tr , nttrmpf /j tiffti t Jim ZL'iffi pctTvtnsm. 

I 3 p. Hchlii ni berger., who has^iven hi* s fie trial attention to 
this sub i Cut. sornt ago stated that, accord ini; to the 

statistic^ whieh lie had codec ted, out of ten peisinti.i who 

utentin b* extinguish burring pcLroleum, six nnc tillurf. 

Frequently dealers adulterate oils by mixing heavy oil;-: 
with lighter and more explosive product*. Petroleum is com- 
po««l of the elements -.-f carbon and hydrogen, and j i.i pui- 
ducts range, by almost imperceptible degrees,, from oils 
which are very light and inflammable, to those of a consis¬ 
tency.of tnolassoH, which can only be ignited at very high, 
tempera iti res. 

The following are tbe principal products obtained by the 
distillation of crude petroleum, but chemists have obtained 
by fractional distillation many other xnbstam.-e* bolding 
intermediate positions id the list and W these they Have 
givyn as many difftTcnt names. 

Shi' irtc i b Lra.vhj -prr*c«rr J ixj %■.!>' BciiHhf l- L *"i.i 
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The explosiveness and inflammability uF an oil, hiwuu-i', 
du not d«[xnd upoa iu specific gravity, for the oil may not 
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b? A sUbl? one but a mixture «f a lighter ami a hwvier 
oit, xu that while the hydT^rritfKf may show its tptjviiit 
gravity ui Iw comparatively ligh t it may be an extremely 
dangerous oil, as. on a slight ekvatitjfl of temperature, the 
lighter constituent will be given oft" irt the form of vapor. 
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Thf, COMMITTEE on SCIENCE AM) THE ARTS 
OF THU FRANKLIN rNSTTTITTK. 

REPORT No, 1706, 

—Mamkk' Imi'hov emk.vts on Artikiccal Limbs. 

At the stated meeting of the Committee on Science and 
the Arts of the Franklin. Institute, held February i„ lEkjj, 
the following report was adopted, and ordered to be issued 
over the signature of the Chairman and the certification of 
the Secretary, viz: 

This invention consists of Art improved method of making 
artificial limbs. Adapted to amputations in the ankle, or 
below, in the tarsus or metatarsus in which the former modes 
of construction, with articulated ankle joints of wood ax the 
material, were impracticable and unsatisfactory in result; 
although som climes made when wood was employed as a 
material, these were always clumsy, ;md when the articulated 
ankle was attempted, it proved inoperative. The new 
rr»eth(jd of construction involves the use of aluminum as the 
material to form the shell socket or sustaining frame, as it 
mjght be called, the aluminum shell supporting' the body, 
and forming the attachment for the elastic rubber foot, 
which act* as a rolling clastic segment simulating the func¬ 
tions of the natural foot in walking, and acting as an elastic 
cushion in relieving the wearer from the jar or shock of 
testing the weight upon the limb, At the same time they 
resemble the form of the natural foot more-closely than was 
possible with previous constructions. 

The invent'on is described and tfet forth in United States 
Letters Patent, No. 470,431, to George E. Marks, of New 
York City, N, Y. p dated March H, 



